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Summaq 

We proposed o f  interference mcthod for measuring surface roughness. It i s  based 
on the RPS approach, which prrassumes: i) infinitely extcndcd object (all spatial 
frequency components o f  the radiation scattered by the ohject are present in registration 
zone), (ii) phase variance o f  the object i s  small; (iii) the correlation length of the 
inhomogeneity is larger than the wavelength. 

A unique relationship i s  known to cxist within this approach among lhe 
statistical parameters describing the object Structu~e and associated correlation parameters 
ofthe scattered field. 

The general schematic of the device i s  based on a shearing palari7ation 
interferometer. .The relative displacement of the interferometer beams i s  SCI by  the 
separation bctwecn the wedges, and the displacement of the movable wedge results U, the 
alternating resulting imtnsily minima I,":,, and maxima In,- , which are recorded by the 
phulodetectur. The rms. height deviation R, can be found from the relation 

=L In I.,. - I , , ,  
" 4 L z  

The information contained in the resulting interference pattern is extracted by 
transforming the optical signals into electric ones, with thcir subscqucnt processing in 
the analogue electronic unit. 

The dcvicc can by  made either as a portable mcasuring head, or a- a stationary 
instrument, depending on the size and the position of  thc object t o  he measurcd. The 
advantages of the device over those currently i n  use are its fast acting, high precision, non- 
contact natuTe o f  the measoremenl, and the possibility of averaging over a large number 
of roughless elements. 

'Thcreforc, i n  a shearing interfernmetcr, the ohject f i d d  interfcrcs with itself, rather 
thar! with the reference field, thus making possible the mrasurrments o f  arbitrarily shaped 
surfaces with the radius o f  curvature larger than 0.2 m. 'This i s  especially impurtant c.8. in 
the photocheinical industry to monitor the quality o f  calender shafts, in tlic space industry to 
monitor thc quality of  mirrors fabricated by  diamond micro-shapening ctc. Being directly 
mounted at the polishing machine tool, this device was used fur the rurfacc quality control 
during making o f  the detail. Calender shafts and spherical mirrors under finishing of them 
by diamond micro-sharpening were controlled, and sensitivity m thc rms hcight 
parameter down to .0,003 p m was achieved 
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The development of general-purpose practical melhods of oil pollution (OP) 
monitoring in marinc media still remains an actual task. Its imporlancz i s  obvious in coastid 
marine water areas. At thc same time, the difficulties of solving such pmhlcm grow 
dramatically for such water areas hecat- o i  simuilawoub influence ol many hctorr that arc 
insignificant lor open sea waters. Inlormation ahout OP mncenlratinn i s  ertractcd from thc 
lluorrscencc s p t m m  under UV ercibtion. The main ohstaclc on the way to obtaining this 
informalion is wide fluorescence band of aquirtic humic suktance (AHS) and protun-hkc 
compounds. 

It has k e n  found out that at OP concentrations changes from units to tens of 
micrograms per liter, while typical for wastal watcrs AHS Concenlratiun i s  ahout I m d l .  In 
this case, the intensity of  OP fluorescence band is significanlly I w c r  than thc floorcscmce 
intensity o i  AHS and protein-like suhslanccs. Generally, fluorermlirx lhands of OP. AHS, and 
protein-likc substances overlap. For this r.zilwn all known methds of OP delerniinatiw in coil 
watcr ~ r c  based on extraction by hexane and other solvents. Wc invcrtigatcd thc porrihililirr 
of OP dctermination in situ. The l s k  is mure wmplicated hccausc of  !he cficct of chsnging 
of OP fluorescence band parameters dunng its presencc in water (thc d i e d  of "aging"). 

In lhis work, the ouUincd task is wlvcd by incans u i  method of artiticirl ncural 
networks (A") in combination with the mcthod of variiihlc stmhe (variant of TR 
fluorescence spectroscopy [I]) and non-linear fluorimetry [2 ] .  As initial dela for ANN 
training, the spectra obtained in diiferent conditions were uced: ohvained for dstfcrcnt OP in 
purc water and in water containing AHS at diffcrcnt cooccntralions, at difiercnt excitation 
wavelengths, ill different timcs of the remiver rtmk dcliiy in respect to the laser pulw, at 
diiferenl photon flux densities ul the exciting radialinn. The resultr of this trcrtmcnl 0 1  
fluorescence spectra of real sea water samples irom w s t d  wiltcrs of thc laack WL, modrl 
samples arid computcr simulations dcmonrtratcd real ps ih i l i l y  uf crtimaling thc OP 
mnccnlration i n  mshl water down to dozens of miemgram i x r  litre. 
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